All the liquid above the sediment was poured off and 1 ml water was added to the sediment. The sediment was re suspended with water by shaking. The sediment then was pipetted to a slide for microscopic examination. If the sample had oocysts, the oocysts of feces were measured with a calibrated ocular micrometer using bright-field microscopy. The oocysts with a diameter of 11.5 ± 1.5 mm and exhibiting morphology similar to non-sporulated T. gondii-oocysts were considered to be positive for Hammondia Neospora-like oocysts (HNLO) [12] [13] [14] . For sporulation of HNLO, the positive sample was reexamined from feces by a combined sedimentation and flotation procedure as described by Schares et al. [15] . Then, the number of isolated oocysts was estimated by microscopic examination of 10 ml samples using a Neubaur hemocytometer. The fecal samples containing oocysts were mixed with 2% potassium dichromate in a Petri dish and incubated at room temperature for 3-5 days.
Oocysts of N. caninum are morphologically indistinguishable from those of Hammondia heydorni and Toxoplasma gondii [12, 15] . Thus, it was necessary to do molecular methods, such as PCR for differentiating oocysts of N. caninum from those of H. heydorni and T. gondii. Therefore, NC5-PCR was used since a high diagnostic value of this method has been demonstrated in European interlaboratory evaluation [16] . First, suspensions from sporulated oocysts were washed by repeated centrifugation in distilled water to remove potassium dichromate. Then, the oocysts were ruptured by 2-3 freeze-thaw cycles. DNA was subsequently isolated from purified oocysts with the DNeasykit according to the manufacturer's instructions (Cinagen, Tehran, Iran). After that, DNA amplification was performed as described by Mu_ ller et al. [17] using the primer pair Np6
Briefly, 2 oligonucleotide PCR primers were used to detect N. caninum for the PCR (Np6 + ): 5′ -CTCGCCAGTCAACCTACGTCT-TCT-3′ , and the reverse (Np21 + ): 5′ -CCCAGTGCGTCCAATCC-TGTAAC -3 ′ were used for amplification reaction. The 50 ml reaction mixture contained; 2 ml of template DNA, 5 ml of 10 × PCR buffer (CinnaGene Inc., Tehran, Iran), 1 ml MgCl2, 0.2 mM each of dATP, dGTP, and dCTP, 0.4 mM dUTP (CinnaGene), 1.25 units of Tag DNA polymerase (CinnaGene) and 20 pmol of each P1 and P2 primers (CinnaGene) for PCR and double distilled H2O were added up to 50 ml. The amplification conditions for N. caninum included an initial enzyme activation of denaturation at 95℃ for 5 min, 40 cycles with denaturing at 94℃ for 60 sec, primer annealing at 63℃ for 60 sec and extension at 74℃ for 3.5 min, followed by final extension at 74℃ for 10 min. PCR Products were then chilled at 4℃. The final PCR products were subjected to electrophoresis in a 1.5% agarose gel with TBE buffer. Samples positive for N. canium produced visible bands at 337 bp in the PCR product.
Two dairy calves (male, 5-7 months) were purchased from the farm of Faculty of Veterinary Medicine, Ferdowsi University of Mashhad. Each calf was confirmed to be seronegative for N. caninum using a commercial ELISA kit (Bio-x Diagnostics, Belgium). Then, 2 fecal samples positive in PCR were selected for inoculation to calves. Prior to inoculation, potassium dichromate was washed out with tap water after 3 times centrifugation (1,100 g, 10 min) and the pellet was resuspended in 10 ml tap water. Finally, 2 calves were orally inoculated with approximately 50-100 HNLO oocysts. Blood was collected from the jugular vein every 2 weeks for 4 months. For preparing the serum, blood was centrifuged at 1,000 g for 10 min, and the serum was collected and stored at -20℃ until use. The collected sera were tested by a commercial ELISA kit (Bio-x Diagnostics). From 174 dogs examined, HNLO was microscopically detected in 4 fecal samples (3.48%) (Fig. 1) . The number of HNLO in examined fecal samples was low (5-10 oocysts per gram).
Four samples with HNLO were tested by N. caninum-specific PCR. Two samples were positive for N. caninum (Fig. 2) . The positive dogs were males and 1 of them was 2 years old and the other 4 months old. The calves fed sporulated HNLO remained healthy and N. caninum-specific serological analysis of serum samples collected 3 to 16 weeks after infection was negative (Table 1) .
Many seroepidemiological studies were done for detecting Neospora caninum infection in dogs worldwide [2] . Seropositivity in dogs is a primarily indicator for a past or recent contact with the parasite, but cannot be correlated to shedding of oocysts. The majority of dogs shedding N. caninum oocysts after experimental infection do not seroconvert in serologic examination [12, 13, [18] [19] [20] . Therefore, it is important to properly identify the N. caninum oocysts in fecal samples. So far, there are only a few reports of N. caninum oocyst shedding by naturally infected dogs [21] [22] [23] [24] . In this study, HNLO were found only in 4 fecal samples of farm dogs, and also, DNA of Neospora was detected in 2 of them by N. caninum-specific PCR. The DNA of Neospora or N. caninum oocysts in the fecal samples may be due to feeding of fresh and uncooked infected meat. For confirmation, it was need to isolate parasites in bioassay examination or cell culture. Gerbils are highly susceptible to infection with oocysts of various N. canium isolates [14] . Trees et al. [25] observed that the inoculation of approximately 1 N. caninum oocyst was sufficient to induce a N. caninum-specific antibody response in gerbils. However, because of unavailability of gerbils during the study, we used calves in bioassay examinations. Some studies were shown that challenge with 300-600 oocysts of N. caninum could induce N. caninum-specific antibodies in calves [20, [25] [26] [27] . In the present study, all calves were remained seronegative to N. caninum before and after oral inoculation of oocysts from positive fecal samples. It seems that the dose of Neospora oocysts may have been too low to induce immune responses or there may have been no Neospora oocysts in the given fecal samples.
In conclusion, HNLO were found only in farm dogs and 2 of fecal samples revealed positive reactions to Neospora-PCR. This result shows that the presence of farm dogs may be a risk factor for N. caninum infection in dairy farms in Mashhad area, Iran. However, to confirm this hypothesis, a further molecular characterization of extracted DNA and isolation of parasites in gerbil bioassay or in cell culture is needed. 
